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1 PASPABOTAH YupexageHuem «HaydHo-uccnegoBaTenbCKUA UHCTUTYT CTPOUTENBHOU PU3NKN Poc-
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2 BHECEH TexHun4yeckum komuteToM no ctaHgaptTmusaunm TK465 « CTpouTenbCTBO»

3 YTBEP>XXOEH W BBEJEH B JEVNCTBWE Mpukasom PenepanbHOro areHTCTBa Mo TEXHUYECKOMY pery-
nupoBaHuto n metponorian ot 15 gekabpsa 2011 r. Ne 1556-cT

4 HacTtosawmn ctaHaapT pa3padboTaH ¢ y4eTOM OCHOBHBIX HOPMaTUBHbLIX MOMOXEHWUN MexXayHapoaHoro
ctaHpapTa NCO 14683:2007 « TennoBble MOCTUKA NMPU CTPOUTENBLCTBE 30aHUN — JIMHeNHasa Tennonepena-
ya — YnpouleHHble MeToabl M cTaHgapTHble 3HadeHua» (ISO 14683:2007 «Thermal bridges in building
construction — Linear thermal transmittance — Simplified methods and default values, NEQ»

5 BBEAEH BINEPBbIE

ViHgbopmayusi 06 U3MEeHeHUSsIX K HacmoswemMy cmaHOapmy nybriukyemcs 8 €Xe200H0 U30agaeMoM
UHpOpMalUOHHOM yKa3amerne «HaluuoHanbHbie cmaHoapmhbi», a meKkcm U3MeHeHUU U INorpasoK — 8 eXXeMe-
CSYHO U30asaeMbixX UHQPOPMaUUOHHbIX yKaszamernsax « HauuoHarnbHble cmaHOapmei». B criyyae riepecmompa
(3aMeHbI) Ui OomMeHbl Hacmosauie2o cmaHoapma coomeemcemesyroujee yeseodomMmiieHue byoem orybriukoeaHo
8 eXKeMeCs4YHO U30asaeMoM UHpopMayUoHHOM yKka3zamerne «HayuoHanbHbie cmaHOapmeil»y. Coomeemcmey-
rowast UHopmMmayus, yeeooMIeHue U mekecmsi pasMmeularomes makxe 8 UHpopMalyUuoHHoU cucmeme obujez2o
r10J1b308aHUss — Ha obuyuanbHoM calume @eoepallbHo20 a2eHmemea rno mexHU4YecKoMy pe2ynupogaHUuUro U
Memporsioauu e cemu ViIHmepHem
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BBenoeHue

HacTtoawun ctaHaapT ycTaHaBnMBaeT MeTodbl onpegeneHna Tenno3alMTHbIX XapaKTepUcTUK orpaxaa-
FOLLIMX KOHCTPYKLWUA 30aHNA N COOPYKEHUW B COOTBETCTBUU C TpeboBaHUaAMN PeaepanbHoro 3akoHa Ne 384-93
oT 30 aekabps 2009 « TexHu4eckn pernameHT 0 6e30nacHOCTU 3a4aHUN U COOPYXKEHUN Y, COTNMacHO KOTOPOMY
30aHUA U COOPYXXEeHUA, C OQHOM CTOPOHLI, AOIKHBI UCKMOYAaTb B NpoLecce skcnnyaTtauim HepaynoHanbHbIN
pacxod 3HepreTudecknx pecypcoB, a ¢ Apyron — He cosgaBaTbhb YCNOBUA ANA HegonyCTUMOro yxyaweHud
napamMeTpoB cpedbl 0OUTaHUA Ntogen N yCrnoBu OCYLLECTBNEHUA pa3NMUHbIX TEXHOMOMMYECKNX NPOLLEeCCOB.

HacToawmn ctaHgapT paspaboTaH C Lenbio NoATBEPKAEHNS COOTBETCTBUS TEMNNOTEXHNYECKNX XapaKTe-
DUCTUK HAPYXKHBIX OrpaXKaeHnU 3gaHnuin U COOPYXXKEHUI HOPMATUBHBIM 3HAYEHUAM U TPEOOBaHUSAM KOHTPOSS
aTUX Nnokasartenen cornacHo [1] c ydetom TpeboBaHMA TOCT P 51380 uTT'OCT P 51387. Hactosawmnni ctaHgapT
NO3BONSAET OLUEHUTb YPOBEHb Tenno3alnTbl orpagaoWwmx KOHCTRYKLUUX NpKY NpuemMKe 3sgaHun U nocneayro-
LLien akcnnyaTayum, HaMeTUTe MeponpUATUAA NO NOBLILLEHWIO YPOBHA TENNO3aLllMThl 34aHUN B clydae OTKIoHe-
HUASA 3HepronoTpebneHnsa oT ASNCTBYHOLNX HOPMAaTUBHBLIX TpeboBaHUNA.

B pamkax peanusauunn $egepanbHoro 3akoHa Ne 261-$3 o1 23 Hosabpa 2009 1. « O6 sHeprocbepexxeHnn u
MNOBbIWLEHUN 3HEPTreTUYECKON 3P PeKTUBHOCTU» HACTOSILLMA CTaHOapT SABNAeTCS OOHUM M3 Da30BbIX cTaHadap-
TOB, 0becrneYynBaLLMX TENNOTEXHUYECKMMU NapaMeTpamMmn SHepreTUYEeCKUA NacnopT U 3HeproayanT akcnnya-
TUPYEMBIX 34aHUMN.
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

KORCTPYKUUU CTPOUTEJIBHBIE O PAXOAKOLWUWE HEOOHOPOOHbIE

Pac4yeT npuBegeHHOro CONpoTUBIeHUA Tennonepepaye

Dissimilar building envelopes. Calculation of reduced total thermal resistance

Ilata BBeaeHna — 2012—05—01

1 ObnacTtb NpMMeHeHUA

HacTtoawmm craHgapT ycTaHaBnMBaeT MeTo4bl pacueTa npruBeaeHHOro CoONpoTUBNEHUA Tennonepegade
HeoaHOPOAHLIX OrpaXaaroLLMX KOHCTPYKLUA NOMELLEHUNA XXUNbIX, 00LLEeCTBEHHBLIX, aAMUHUCTPATUBHLIX, ObITO-
BbIX, CEMbCKOXO3AUCTBEHHLIX, MPOU3BOACTBEHHBLIX 34aHUN U COOPYXKEHUN, a TaKKe COBOKYMHOCTU orpaxgato-
LLIMX KOHCTPYKLU MW, OTAENAOLWUX BHYTPEHHNI OOBEM 34aHNA OT HAPYXKHOW cpeabl.

B 3aBUCUMOCTMN OT TUMa orpaxaarLen KOHCTPYKLUUN U TENNOTEXHNYECKUX HeOAHOPOOAHOCTE N, BXOOAALLMUX
B CTPYKTYPY orpakgeHus, HacTOSLWMA cTaHaapT npeanaraet MeToabl TENNOTEXHUYECKOTo pacyeTa 00obLeH-
HOW Tenno3aLwMUTHON XapaKTepPUCTUKA TENNMOTEXHNUYECKN HEOOHOPOAHOIro orpaXaeHusa, pasgensdroLwero npo-
CTPaHCTBa C pa3NUYHbLIMU TeMnepaTypHO-BNaXXHOCTHLIMU cpeaaMu (B npeaenax ogHoro noMeLlleHus, rpynnol
cocedHUX NoMeLlleHU, 3Ta)Xa, Bcero pacaga sgaHung, orpaxXgeHun, KOHTaKTUPYIOLMX CHaPYXXU C TPYHTOM, U
T. A.). HacToawmmn cTaHgapT TakKe y4YUTbIBAET B TEMNNOTEXHUYECKMX pacHeTax HapyXXHbIX orpa)geHun Takue
BUAbI TEMNNOTEXHNYECKMX HEOOAHOPOOAHOCTEN, KaK NPUMbIKAHUA 3MEMEHTOB orpaXaeHusa 3gaHus (HapyXXHoele U
BHYTPEHHWE Yrhbl, NPUMbIKAHUA CTEH K NOKPLITUAM U NepPeKpbITUAM NepBOro ataxa Hag XonoaHbIM noasanom
M YINOXEHHBLIM MO TPYHTY, NPUMbIKaHUE HapPYXXHbIX OrpaXaeHu K BHYTPEeHHUM), 1 oTAeNbHbIX 3[TEMeHTOB
Hapy>XHbIX OrpaaeHun (CTbiIKM MeXgy cocedHUMM naHensaMu, OTKOChbl MNpPOemMoB, CBA3UM MexXAay
OB NMULLOBOYHBIMUN CIIOSIMU OrpaXkaeHunn).

2 HopmaTuBHbIe CCbINKKN

B HacTosileM cTaHaapTe UCNOMNbL30BaHbI CChINMKX Ha cneaytollue ctaHaapThl:

[OCT P 51263—99 lMonuctuponbeToH. TexHU4ecKkne ycnoBus

[OCT P 51380—99 OHeprocbepexeHne. MeTogbl noaTBepXAeHUS COOTBETCTBUSA NoKasaTenen aHep-
reTU4eCckon apPeKTUBHOCTN 3HEpPronoTpebnatoLen NPoayKUUN MX HOPMaTUBHBIM 3HAYEHUAM

[OCT P 51387—99 OJOHeprocbepexeHune. HopmaTtnBHo-meTogundeckoe obecnevyeHne. OCHOBHbIE NONO-
KEeHUs

[OCT 11024—84 [laHenu cTeHOBbIE HAapYXHbIE DETOHHBbIE U XXene300eToHHbIE ANS XKUMbIX U 0bLEeCT-
BEHHbIX 3a4aHMn. ObLMe TeXHUYECKNE YCNOBUS

[OCT 11118—2009 [lMaHenun 13 aBToKNaBHbLIX SMEUCTLIX DETOHOB ANS HAPYXKHbLIX CTEH 34aHUN. TeXHK-
YyecKkune ycrnoBug

[OCT 13578—68 [MaHenn 1u3 nerknx 6eTOHOB Ha NOPUCTLIX 3anoNHUTENSX ANA HAPYXXHBIX CTEH NPOU3-
BOACTBEHHbIX 30aHUN. TexHu4yeckne TpeboBaHns

[OCT 19010—82 Bnoku cteHOBbIe DeTOHHbIE U Xene3obeToHHble Angd 3gaHun. Odwmne TexHn4eckme
YCNOBUSA

[OCT 21562—76 [laHenun meTtannuyeckue c ytennurenem 1s neHonnacra. ObLimMe TeXHU4EeCKMe yCno-
BUSI

[OCT 23486—79 [laHenn meTannunyeckue TpexclouHble CTEHOBLIE C yTennuTenem 13 rneHononuype-
TaHa. TexHun4yeckme ycrnoBus

U3paHune odbmumanbHoe
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[OCT 24594—81 [MaHenun i 6nokn cTeHOBLIE N3 KUPNYa U KepamMuieckmnx kamHen. OdLme TexHmn4yeckmne
YCINOBUSA

[OCT 25485—389 beToHbI a4encTble. TexHn4eckme ycnoBug

[OCT 25820—2000 BeToHbI nerkue. TexHn4eckme ycnoBus

[OCT 26254—84 3paHusa n coopyxeHuda. MeTtoabl onpegeneHUs CONpoTUBMEHUA Tennonepegade
orpaxkgaroLnX KOHCTPY KLU

[OCT 26602.1—99 bnokn okoHHbIe MABePHLIe. MeToabl onpeaeneHUa coONpoTUBMEHUA TeNNonepegaye

[OCT 30494—96 3paHus xunble n oblecTBeHHble. [TapaMmeTpbl MUKpOKIMMAaTa B NOMELLEeHUSIX

[OCT 31310—2005 lMaHenu cTeHOBbLIE TPeXCNonHbIE Xene3obeToHHbIe ¢ 3PPEKTUBHBIM yTennuTe-
nem. ObLmMe TeXHUYECKMUE YCNOBUS

[OCT 31359—2007 BeToOHbI A4enUcTbie aBTOKNABHOIO TBEpASHUA. TexHUYecKkme yCenoBus

[OCT 31360—2007 W3genuna cTeHOBbIE HEapMUPOBaHHbIE N3 A4YENCTOro BDeToHa aBTOKTABHOTO TBEpP-
aeHus. TexHnyeckme ycnoBug

[TpnmeyaHwune—Ilpy NONb30BaAaHUN HACTOALWMM CTAHAAPTOM LenecoobpasHo NpoBEPUTb AEUCTBUE CCbINMOY-
HbIX CTaHAAPTOB B WMHMPOPMAUMOHHOW CUCTEME ODWero nonb3oBaHUsa — HaA oduumanbHoMm cante degepanbHOro
areHTCTBa Mo TEXHUYECKOMY PETYNMPOBaHNIO U METPOIOINMU B CETU /IHTEPHET UMK NO EXXErogHo n3gaBaemMomy MHPOpMa-
LMOHHOMY yKa3aTento « HaunoHanbHble CTAaHAAPTLI», KOTOPLIN ONYyBNMKOBAH MO COCTOSIHUIO HA 1 SIHBapSs TEKYLWEro roga, u
N0 COOTBETCTBYIOWMNM €XEMECHAYHO N3JaBaeMblM MHDOPMALMOHHBIM yKa3aTernsiMm, onybriMKOBaHHbIM B TEKYLLEM roay.
Ecnu ccbiNoYHbIM CTAHAAPT 3aMEHEH (M3MEHEH), TO NPU NONb3OBAHUN HACTOSIWMM CTaHAAPTOM CrneayeTt PpyKoOBOACTBO-
BaTbCH 3aMEHAWMUM (MBMEHEHHBIM) CTaHAAPTOM. ECNK CCbINOYHBIM CTaHAAPT OTMEHEH De3 3aMeHbI, TO MONOXEHNE, B
KOTOPOM A4aHa CCbINIKa Ha HEero, NPUMEHAETCH B YacTu, HE 3aTparuBatoleEN 3Ty CCbITIKY.

3 TepMUHbI U onpeaeneHns

B HacTodWeM cTaHaapTe NPUMeHAIoT cneayolme TepMUHbl C COOTBETCTBYICLLMMK onpedeneHUAaMA:

3.1 Tennonepepava: llepeHoc TennoTel OT OQHOW OKpyXalolWeWn cpedbl 4Yepes orpaxgarollyio
KOHCTPYKUWMIO K APYrov oKpyXKatroLleun cpeae.

3.2 HapyXHas orpaxgarwLlasa KOHCTPYKUUA 34aHUA: KOHCTPYKTUBHLIN 3NeMeHT 3gaHud, salluiiato-
LLIMA BHYTPEHHEE NPOCTPAHCTBO, B KOTOPOM NoAAe P KUBAKOTCA TpebyeMble NapamMeTpbl MUKPOKNMMAaTAa, OT BO3-
OeNCTBUN HapYy>XHOU cpeabl.

3.3 NMUHeUHaA TennoTexHU4yeckass HeogHOpPOAHOCTbL: JIMHeMHaa 30Ha NPUMBbIKAHUA ABYX OrpaXkaato-
LLIMX KOHCTPYKL N, BITUAIOLLIEN0 HA USMEHeHMe TENNOBOIro NoToKa, NPoXoasaLwero yepes HapyKHoe orpaageHue
(CTBIK MeXay coceAHUMM NMaHensaMun, yron, odpasoBaHHbIA N3 ABYX HAPYXHbLIX OrpaaeHuin Unn HapyXHOro
orpakgeHusi C BHYTPEHHUM, OTKOC NpoemMa, CoeAUHNTENBLHOE PedbPOo BHYTPU orpaXkaeHna n ap.).

3.4 TOoYe4yHad TennorexHn4veckaa HeogHopoAHOCTb: JlokanbHblM coegUHUTENBHBIA 3N1EMEHT MHO-
FOCMONHOIN0 HapyXXHOro orpa)aeHus, obecnevnBatoiii ero KOHCTPYKTUBHYHO LIeNOCTHOCTb 1 MOBbILLAOLLINA
TENMonoTepn B 30HE ero npoxoXxXaeHus (rmbkune ceasn, Arodenu, LUNOHKU 1 Apyrue TouevHble coeguHEeHUs, Npo-
xogdalme yepes TenonsondauMoHHbIe CNou orpa)aeHusa).

3.5 yCNOBHOe€ CONMpPoTUBIIeHUe Tennonepepave orpaxaarLliei KOHCTPYKL MU R,
M2 . °C/BT: BenuuuHa, xapaktepusyoLasa ypoBeHb CONPOTUBMEHUS NPOXOXAEHWIO TEMMOThI Yepes 0aHOPO-
HYHO YaCTb HAPYXKHOMO Orpa)kaeHus Npy pasHoOCTU TeMnepartyp BO3AYLHbLIX cpe, pacnonoXeHHbIX No 0be ero
CTOPOHHI.

3.6 npuBeAeHHOE CONpPOTUBIEHUE Tennonepeaaye orpaxaeHua R, m2 . °C/BT: CpeaHeB3BeLLeH-

HOe Mo NnoLwaamn conpoTUBeHUe Tennonepegayvye COBOKYNMHOCTU BUOOB orpaXgarLwmx fpparmeHToB U UX 3e-
MEHTOB, 00pasylolWmx TennoTexHU4eCcKn HeoaHOPOAHYI0 KOHCTPYKUUIO (MaHenb, OKHO, BUTpPaX,
CBeTNpOonycKawLmMn oHapb, HAPYXXHYIO ABEPb, BOPOTA), YacTb 34aHunaA (CTeHy, dpacaa, NoKpbITUe, NepeKkpbl-
TUe Hag XoNnoAHbIM NoABanoM N noAnonbem, orpaxgeHue, KOHTakTUpyoLlee C rpyHTOM, orpa)aeHue, pas-
aensiollee NoOMeLeHNa ¢ pasNUMYHbIMYA TeMnepaTypaMy BHYTPEHHEro Bo3ayxXa) Unn HapyXHoe orpaxgeHue
30aHNA B LENoM.

3.7 KO3athpULUEHT TennoTexXHNYecKon ogHOPOAHOCTU 1. bespasmepHbIM NokasaTenb, oLueHMBalo-
LI CHUXKEHME YPOBHA TENNO3aLMThI orpaXkaeHUa BCneacTBUE HAaNMYnda B HEM PasNIAYHOMo BUaa TenoTeXHN-
YeCcKMxX HeoaHopoagHocTen (CoeAUHUTENbHLIX 3NeMeHTOB ODMUMUOBOK OrpaxaeHusi, MNpoH3arLWnx
TEeNNoOU3oNALMNOHHBbIE CITOW, CTEIKOB MeXAy 3neMeHTaMu orpaXgatoLlmx KOHCTPYKUUK ¢ NPUMBbIKAHMEM K HUM
BHYTPEHHUX orpakgeHu, OTKOCOB, YITIOBLIX COeAUHEHUA, B TOM YMCNe NPUMBIKAHUIA CTEH K MOKPBITUSIM, Nepe-
KPbITUAM Had XONOoAHLIMU NPOCTPaHCTBAMMK, MECT 3aKpenieHns B cTeHax DankoHHbIX MAUT U T. M.) U YUCTIEHHO
BblpaXkaemMbl OTHOLLUEHMEM NMPUBeAEeHHOro CONMPOTUBIIEHUA Tenrnonepeaade orpaXxgeHus K ConpoTUBIIEHUIO
Tennonepenade ero 30Hbl, yganeHHoW OT TenJIONPOBOAHBbIX BKITHOUEHUN.
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4 MeTopabl pacyeTanpuBeaeHHOro COnpoTUBIIEHUA Tennonepeaadye HapyXHbIX
orpaxaarLwwmnXx KOHCTPYKUNMN

4.1 O6wme nonoxeHus

4.1.1 llpnBegeHHOe COMPOTUMBNEHME Tennonepenade Hapy)XHOUM HeOAHOPOAHOU orpagarollel
KOHCTPYKUMU 3aaHuA R, M2 - °C/BT, npeacTasnset coboi OCHOBHYIO TEMMO3aLLUTHYIO XapaKTepUCTUKY Hapyk-

HOro orpaXkaeHns, B OCHOBY pacyeTa KOTOPOro nosioXeHa ycpeaHeHHas no nnowaaun nioTHOCTb TeNoBOro
noToka q, BT/M2, npoxoasaiero yepes orpaxaeHue B pacyeTHbIX YCNOBUAX 3KCnnyaTaL

Ry = (tii—toy )G (4.1a)

UncneHHble 3HaYeHMs TENTIOBOro NOToKa, NPoXoAdaLlero Yepes HeogHopoAHoe orpaXaeHue, onpeaens-
0T Ha OCHOBE pacyeTa 04HO-, ABYX- U TPEXMEPHbIX TeMNepaTypHbIX NoMer. Y4acTKu MHOTOCITIOMHOIo orpaie-
HUS, UMeLLe oJHOPOoAHbIE TEMNnou3onAUMOHHbIE, KOHCTPYKLUOHHBLIE U MPOYMe Crou, pacrnofoXeHHble
nepneHanKyIsipHO K HanpaBneHWo TENSIOBOro NoToKa, BO3HUKAOLLIEro Npun 3KcnnyaTtaunn s3gaHns, U yganex-
Hble OT BCAKOro poAa TennoTexXHNYeCKNX HeOAHOPOAHOCTEN U TENIONPOBOAHbLIX BKOYEHUN, obecnevynBaroT
paBHOMEPHYIO MO Mowaan Tennonepeaady U xapakrepusyroTcs YCIoBHbIM (Mo rnaan) conpoTUBNeHnem
Tennonepeaadye.

[TpKn NpoeKkTUPOBaHUN HAPYKHBIX OrpaXkgatoLmx KOHCTPYKUMIA 30aHNUA B CUMTY KOHCTPYKTUBHBIX OCODEH-
HoCTeW 0BbOoNoYKN 30aHNUA U BUOOB HaAPYXXHbIX orpaaeHuUn BO3HUKAOT pasfIMYHOro poaa TennoTexHn4eckne
HeoQHOPOAHOCTU: OHU B CUMY KOHCTPYKTUBHBIX OCODEHHOCTEN NPUMbIKAHUS HAPYXKHBIX M BHYTPEHHUX orpaXkje-
HAWA UMEIOT NPENMYLLIECTBEHHO NMUHENHBIN XapakTep (HapyXHble N BHYTPEHHWUE YIbl HAPYXXHbIX CTEH, NPUMBbI-
KaAHUA HAaPY>XXHbIX CTEH K BHYTPEHHUM CTeHaM U NepeKpbITUAM, MPUMbIKAHUA HAPYXXHbIX CTEH K MOKPLITUAM Y
nepeKkpbiTUAM NEPBOrO 3TaXa Had XONoAHbIM NoABaNIoOM UMK YNOXeHHBIM NO TPYHTY, CThIKKM MeXxay coceaHUMN
naHensiMn, OTKOCHI NPoeMOoB). TennonoTepun Yepes 3T BUAbl TENNOTEXHUYECKMX HEOAHOPOOAHOCTEN onpeae-
nawT pacdetoMm Ha OBM ABYXMepHbIX CTaUMOHaPHBIX TEMNepaTypHbIX Nonen parMeHTOB HapYXXHbIX Orpax-
OEHNIN NPU pacYeTHLIX 3HAYeHUAX TeMnepaTyp pasgensemMbiX BO3AyLUHbIX cpeq U YCNoBUAX TennoobmMeHa Ha
MOBEPXHOCTSAX pacyeTHOro oparMeHTa.

B MHOroCNonHbIX orpa)garwLlnxX KOHCTPYKUMAX Ang obecnevyeHust KOHCTPYKTUBHOM LIENOCTHOCTU U
YCTOMYMNBOCTM B 3KCMNTyaTaUNOHHBIX YCIOBUSIX BBOASAT pasfYHbIe TUMbI CBA3EN MeXay 00NMULIOBOYHBIMU CMNOSI-
MU (coeanHNTENbHLbIE pebpa, B T. Y. nepdopupoBaHHbIe, TMOKME CTEPXKHEBLIE CBA3U, LUMOHKK). K 3TON KaTero-
PUNHEeOOQHOPOAHOCTEN OTHOCATCS YINOBLIE NPUMbIKAHUSA OTKOCOB NMPOEeMOB, NPUMBIKAHUA yria HapyXHbIX CTeEH
K MOKPBLITUIC U NEePeKPbLITUIC MepBOro ataxa. TennonoTtepn Yepes 3TU BUALI TENONPOBOAHLIX BKITHOUEHUN
NN NPUMBIKAHUI onpeaenatoT pacdeTomMm Ha OBM aByxmepHbIX (B LUNMUMHAOPUYECKMX KoopanuHaTax) U Tpex-
MepPHbIX CTalMOoHapHbIX TeMrnepaTypHbIX Nonen oparMeHTOB MPU pacyeTHbIX 3HaYeHUAX TemnepaTtyp W
YCNOBUAX TeNNOodMeHa.

4.1.2 Takum obpasom, TeNNOTEXHUYECKNN pacHeT HEOAHOPOAHBIX HAPYXKHbLIX OrpaXXaaroLLnX KOHCTPYK-
LK, cogepXawmx yribl, NpoemMsl ¢ 3ancnHeHNAMN (OKOHHBIMM 1 ABEPHBLIMM DNOKaMU, BOPOTaMU), CoOeanUHUN-
TeNbHbIE 3MTIEMEHTLI MeXay HapyXHbIMUA OONULIOBOYHBIMU CnosiMKU (pebpa, LUNOHKW, CTEPXXHEBLIE CBA3MN),
CKBO3Hble U HEeCKBO3Hble TENMonpoBoAHbIe BKIOYEHUA, BbIMNOMHAKT Ha OCHOBE pacdeTa TeMnepaTtypHbIX

nonen. MpuBegeHHoe conpoTuBNeHue Tennonepedade R, mZ.°C/BT, HeoAHOPOAHOW orpaxaaroLleit
KOHCTPYKLUUU UK ee ydacTKa (oparMeHTa) BbIYMUCTAKT No popMyne

Rl =n(t .—t.)AQ, (4.10)

rae A — nnowaab HeoAHOPoOAHOU orpaXkgaroLe KOHCTPYKLU UK (CTeHbl, OKHa, ABEPU, BOPOT) UK ee pparmMeH-
Ta, M2, MO pasmepam ¢ BHYTPEHHEN CTOPOHbI, BKITOYAs OTKOChI OKOHHbIX U ABEPHbLIX NpoeMoB (AN
CTEH);
(Q — cyMMapHLI TENMOBOU NOTOKYepe 3 KOHCTPYKUUIO UNK ee oparMeHT nnowagbio A, BT, onpeaendemMbli
Ha OCHOBe pacyeTa TemMnepartypHoro nongd Ha 3BM nubo akcnepumeHTansHo no NOCT 26254 nnu
[OCT 26602.1 ¢ BHYTpEHHEW CTOPOHBI;

n — KOS PUUUEHT, MPUHUAMAEMbINA B 3aBUCUMOCTU OT NONOXEHUSA HAPY>KHOW MOBEPXHOCTU orpakaaoLmnx
KOHCTPYKLWN NO OTHOLLUEHUIO K HAPY>XXHOMY BO3AYXY, MPUHUMAaeMbI B COOTBETCTBUN ¢ Tabnuuen 6 [1]
C Y4ETOM NMPUMEYaHUns K 3Ton Tabnuue;

t: .+ — pacyeTHaa Temnepartypa BHyTpeHHero so3gyxa, °C, npuHumaemas no FOCT 30494;

«+ — pacyeTHada TemnepaTtypa HapyXXHoro Bosayxa, °C, npuHumaemas no cpegHen remnepaType Hanbornee
X0onogHon naTnaHeBKkn ¢ obecnevyeHHocTbo 0,92, cm. [1].

t
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4.1.3 Ha ocHoBe pacyeTa Ha OBM TemMnepaTypHbIX NMOMNen orpaxaaruwen KOHCTPYKLUUXA onpeaensatoT

Takke TemnepaTtypbl Ha X NOBEPXHOCTSX T;,¢. [10 NONYyYEHHBLIM 3HAYEHUAM T, YCTaHaBIMBAOT COOTBETCTBUE
TpebyeMbIM TeMnepaTypHbIM XapakTepUCcTUKaM Hapy>XHbIX OrpaxaeHNiA:

- pacyeTHOMY Nepenaay TemMnepartyp Af Mexay TeMmnepaTypon BHYTPEHHEro Bo3ayxa U TeMnepaTypou
BHYTPEeHHEeN NOBEPXHOCTU orpakaaroLen KOHCTPYKUUK, onpegenaemomy no doopmyne (4) [1]; npun 3TOM pac-
YeTHbIN Nepenaj TeMnepaTyp He AoDKEeH NpeBbiLllaTh HOPMUPYEMbIX 3Ha4YEHNN Af,,, yCTaHOBMNEHHbIX B TabNn-
e 5 [1];

- MUHAUManNbHOW TemnepaTtype, paBHOW TemnepaType TOYKM pochkl {, NP pacyeTHbIX YCIOBUAX BHYTPU
NOMeLLeHNA Ha BCeX ydacTkax BHYTPEHHEN NOBEPXHOCTU HapyXXHbIX orpaXaeHnn ¢ TeMmnepaTtypamu t;,., Npu
3TOM AO/MKHO cobnogaTbca yCnoBue t;,¢ = y; ANA BepTUKanbHOro octekneHuda t,,, >3 °C.

4.2 KOHCTPYKTUBHbIE OCOOEHHOCTU TENNO3aLWUTbLI HAPYXHbIX CTEH

4.2.1 CTennotexHn4eckou TOYKU 3peHns pasnmyatoT TP Buaa Hapy>KHbIX CTEeH No YNCIY OCHOBHBIX CIO-
€B: OAHOCNOWUHbIE, ABYXCNONHBbIE N TPEXCINOUHLIE.

OOHOCNOWHBbIE CTeHbl BLINOMHAKT U3  KOHCTPYKUMOHHO-TENNMOUIONALUOHHBIX MaTepuanoB no
[OCT 25485, NTOCT 25820, TOCT 31359, T'OCT P 51263 u unsgenun no NOCT 11024, TOCT 11118,
[OCT 19010,TMOCT 24594, T OCT 31360, coBMeLlaoLWnUX HecyLliue U TennosalnTHble PyHKLUN.

B TpeXcnoWHbIX OrpakaeHusiX ¢ 3allUTHbIMUA CMOSIMUA Ha TOYeUHbIX (TMOKMX, LUMNOHOYHBLIX) CBS3SIX
(cM. TOCT 31310) pekomMeHayeTCca NPUMEHATbL YTeNnUTeNb U3 MUHepansHOW BaTbl, CTEKNOBATLI UM NEeHOo-
NNacToB, a Takke U3 a4encTbix 0eTtoHoB No FOCT 25485 ¢ TONWWMHOW, yCcTaHaBNMBaeMOW No pacyeTy C y4eTOM
TEeNNOoNpPOBOAHbLIX BKIMHOYEHUN OT CBA3eWN. B aTuX orpaxkgeHusxX CoOoTHoLIeHUe TONWMH HAapPY>XXKHbIX U BHYTPEHHUX
CINoeB A0JTDKHO ObITb He MeHee 1:1,25 npu MUHUMaNbHOW TONLWKWUHE Hapy»XHOro cnost 50 Mm.

[ns obwecTBEHHBIX U MPOMBILLMIEHHbIX 30aHUA B CTEHAX MOTYT NPUMEHSITLCHA TPEXCNOUHbIE MeTan K-
yeckue naHenu c yrennutenem na neHonnacrta no FOCT 21562, TOCT 23486, naHenn U3 nerkmx 0eTOHOB Mo
[OCT 13578.

B ABYXCNMOWHBIX CTEHaX NpeanouTUTENbHO pacrnonoXXeHue yTennutend cHapyXu. Icnonb3yoT ABa Bapu-
aHTa HAPYXXHOTO YTENNMUTENSA: CUCTEMBI C HAPYXXHBIM NOKPOBHLIM CIloemM be3 3a3opa M CUCTEMBI C BO3AYLLHBIM
3a30pOM MeXAay Hapy>XHbIM 00NMULLOBOYHBLIM CITOEM M yTennUTenem. He pekoMmeHayeTcs NPUMEHSATb TEMNONU30-
NALUIO C BHYTPEHHEW CTOPOHLI M3-3a BO3IMOXHOIO HakonneHusa Brnaru B Tenions3onsyMoHHoOM crnoe, ogHako B
crnyvyae HeobXoAUMOCTU TaKoro NpUMeHeHUA NOBEPXHOCTb CO CTOPOHLI NOMELLEHUS A0MKHA UMETb CNNOLLHOW
N AONTroBeYHbIN NapoU3oNALNOHHBLINA CION.

4.2.2 [pn NpoekTupoBaHUM CTEH C HEBEHTUITUPYEMBIMU BO3AQYLLUHBIMW NPOCNOUKaMIK crneayeT PYKOBOO-
CTBOBaTbCA cneayloLWwmMMmn pekoMmeHaauMsamMmu:

- pa3Mep BbICOTHI NPOCNOWKA ACIMKeEH ObITb He Bonee BbICOThI 3Ta)Xa U He bonee 6 M, TONWKUHA — He
MeHee 40 mm (10 MM NP YCTPOUCTBE OoTpaXaTenNbHOW TENOU30NALNUN);

- BO3AYLUHbIE NMPOCNOUKKA cneayeTt pasaensatb MyXumMmy anagpparmamm U3 HEropovnx MatepmanoB Ha
y4yacTKM pasmepom He bonee 3 M;

- BO3AYLWIHbIE NPOCMONKN pekoMeHayeTcs pacnonaratb Onmke K XonoaHOMW CTOPOHE OrpaXKaeHuUs.

4.2.3 TlpnnNpoekTUpoBaHUN CTEH C BEHTUNMPYEMOMN BO3AYLLUHOW NMPOCITOUKOWU (CTEHbI C BEHTUIUPYEMBIM
pacagom) cnegyeTt pykoBOACTBOBATLCA cneayiownuMn pekomMeHaaunsaMu:

- BO3ayLWHaga npocnoka aomkHa ObiTb ToNWwWMHOM He MeHee 60 1 He bonee 150 MM, U ee cnieayeT pasme-
LLaTb MeXay Hapy>XHbIM cnoemM 1 TeNnousondaunen; cneayeT npegycMmaTpuBaTh pacceykn Bo3gyLHOro noToka
Mo BbICOTE KaXKable TPU STaxa U3 nepdopupoBaHHBIX MEPEropoaok;

- NpU pacyeTe NpuBegeHHOro CoONnpPoTUBNEeHNd Tennonepegade no 4.3, 4.4 cnegyet ydUTbiBaTh BCE Tel-
NONPOBOAHbIE BKITIOUEHUS, B TOM YMNCNE KpeneXHble 3/TIEMEHTbI 00ONMMLIOBKN N TENNOU3ONSALNA;

- HAPY>XHBLIX CNOW CTeHbl A0MKEH MMETb BEHTUMALMOHHBIE OTBEPCTUA, cCyMMapHaa nnowagb KoTopbIX
onpeaensieTcs U3 pacyeTa 75 cM? Ha 20 M4 nnowaam cTeH, BKMoYas MroLab OKOH:

- HWXKHUE (BepXHUE) BEHTUNALMOHHBIE OTBEPCTUA, KaK NpaBuo, crnegyeT COBMeLaTh C LLOKONAMU (Kap-
HMU3aMWK), NpUYEeM AN HMKHUX OTBEPCTUN NpeanodTuTenbHO coBMelleHne oyHKUUA BEHTUNSALUKMN 1 0TBOAA
BNaru;

- MPUMEHSITL XXECTKNE TENMOUIONALNOHHBLIE MaTepuansl MNOTHOCTLIO He MeHee 80—90 kr/mM3, umetoLme
Ha CTOpPOHe, obpalleHHON K npocnonke, bonee NMoTHbIE NOBEPXHOCTHLIE CMOW YTENNUTENS UMK NOKPLITUA N3
CTEKMNOCETKU C ilMenKamMin pasmepamm He bonee 4 x 4 MM UMK CTEKNOTKAHW, He crneayeT NPUMEeHATb ropoyne
yTennuTenu; npuMeHeHne MArkmx Tenons3onsauUMoHHbIX MaTepmarnoB He pekoMeHayeTCs;

- NP UCNOSIb30OBaHUN B KAYECTBE HAPYXKHOro Crnost 00NMUUOBKA U3 NITUT MCKYCCTBEHHBIX MM HATYPalnbHbIX
KaMHeWN ropnscHTanbHbIe WBbLI AOMMKHbBI ObITh PacKpbIThl (HE ACITKHBLI 3aNONMHATLCS YNMOTHALWUM MaTepma-
IOM).
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4.2.4 Tlpn HANNM4YUM B KOHCTPYKUMK TENMO3aLlnUThl TENMONPOBOAHLIX BKNOYEHUN HEODXOAUMO YUYUTHI-
BaTb, YTO:

- HECKBO3HbIE BKITHOMEHUSA LenecoobpasHo pacnonaraTth bnmxe K Tennomn CTopoHe orpakaeHust;

- B CKBO3HbIX, FNaBHbLIM 0Opa3om, MeTanmmyeckmnx BKNoYeHUAX (Mpodunsx, CTePKHAX, 0oNTax, OKOHHbIX
pamax) uenecoobpasHo npegycmMmaTtpuBaTh BCTaBKU (pa3pbiBbl MOCTUKOB X0Noaa) U3 MmatepunanoB ¢ KOs du-
LMEeHTOM TennonpoBoaAHOCTU He Bhille 0,35 BT/(m - °C).

4.3 Pac4yeT npuBegeHHOro conpoTUBIIeHUA Tennonepeaade HeoAHOPOAHbLIX orpaxaarLinux
KOHCTPYKLUUUN C Y4€TOM NMUHEUHDBIX U TOUYEYHbIX TeNNOTEXHUYECKUX OQHOPOAHOCTEN

4.3.1 PacyeT npuBedeHHOro cConNpoTUBEHMS Tennonepegadye ¢ y4eToM IMHENHBLIX M TOYEYHbIX TEM10-
TEXHUYECKUX HEOAHOPOAHOCTEN MOXET ObITb UCMOMb30BAaH AN UHXKEHEPHbIX PacYeTOB 1 OLIeHKN NPpUBEAEHHO-
ro CONpPoTUBNEHNd Tennonepeaadye KOHCTPYKLMN NMPU COCTaBIEHUM 3HEPreTUYEeCcKoro nacnopTa.

Pe3ynbTaThl pacyeTano gaHHOMY MeTO4Y He MOryT ObITb MCNOMNb30BaHbI 41181 cepTUdUKaL MM CTpoUTEeNb-
HbIX KOHCTPYKLIWIA 1 NMPUY 3KCepuMeHTanbHbIX UCCreaoBaHUsX.

4.3.2 lpnHaANM4YNM B KOHCTPYKUUN TENNOTEXHUYECKUX HeOAHOPOAHOCTEN NMMHENHOTO (CThIKW, YIIbl, NPU-
MbIKAHWUSI BHYTPEHHUX OTPaXXaeHUN, OTKOCHI MAP.) U TOYEYHOro TUna (rMokue CTepikKHEBbLIE CBA3N, LUMOHKU N AP. )

npuBeaeHHOe COMPOTUBIIEHNE Tennonepeaaye KOHCTPYKLMN paccuynTeiBaeMoro gparmenTta R, m2. °C/BT,
onpeaensaeTcs no popmyne

Ry =D A /(ZA;/ROJ+ZLM+ > NeKi), (4.2)
i i j k

rae A; — nnolaab KOHCTPYKLINK i-ro BUAa B paccMaTpuBaeMoM pparmeHTe, M2
Lj — MPOTSKEHHOCTb BCEX CTLIKOB / -0 BMAa B paccMaTpMBaeMoOM pparMmeHTe, M;

N, — 41Ccno To4YeUHbIX TENNTOTEXHNYECKUX HEOJHOPOAHOCTEN K-ro Buaa B paccMaTpuBaeMoMm pparmeHTe,
LLT.;
R, ;— conpoTuBneHne Tennonepeaaye oAHOPOAHON YacTN KOHCTPYKLIWU i-ro BUAA, M2 - °C/BT:
\p} — AONONHUTENbHbIE YAeNbHbIE NMTMHENHbIE NOTEPU TENNMOTLI Yepes CThIK j-ro Buaa, Bt/(m - °C);
K, — OONMONHNTENbHbIE yaebHble NOTepU TENMOThI Yepe3 TOHEUHYO TeNNoTEXHUYECKY o HEOQHOPOAHOCTL
k-rosuaa, B1/°C.
ConpoTuBneHue Tennonepegadye ogHOPOAHOU YacTU KOHCTPYKLUWK (3anonHeHWsA) /-ro Buaa onpegendeT-
CA SKCnepuMeHTanbHo Nbo pacdeToM no oopmyrne (4.13).
4.3.3 dononHutenbHble yaenbHble NMUHEUHbIe TennonoTepn Yepes CThlK MeXay KOHCTPYKUMAMMK i

Bt/(m-°C), onpeaensaoTca Ha OCHOBE pacyeTa ABYXMEPHOro TeMNepaTypHOro Nons CTblka KOHCTPYKLUWNA Mo
dpopmyne

U = AQH (g~ tory) (4.3)

rae t;. — pacyeTHas TeMmneparypa Bo3gyxa co CTOPOHbI BHYTPEHHEN NOBEPXHOCTM KOHCTPYKUMK, “C;
t.,+— pacyeTHasa TeMnepaTtypa Bo3gyxa Co CTOPOHbI HApPY>XXHOW MOBEPXHOCTU KOHCTPYKUMN, °C;

AQ}' — OOMOSIHUTENbHbLIE NOTEPU TENMOTHI Yepes CThIK j-ro Bnaa, NpuxoasaLmecs Ha oguH NOroHHbIA MeTp

CThika, BT/M, onpeaensemble no popmyne
L _ AL
AQJ- —Qj—Qj1—Qj2, (4.4)

roe Qj? — MoTepn TENNOTbI Yepes CThIK/-ro Buaa, NpuxoaaLwmecs Ha o4nH MOroHHbIA MeTp CThiKa, ABNSAIOLLME-

CH pe3ynbTaTtoM pacyeTa TeMnepaTypHOro nons, Bt/m;

15 Qj » — MOTEepKn TennoThbl Yepes y4acTok 04HOPOAHOro 3anonHeHuns, BoleaLwnia B pacyeTHYH0 0bnacTb Npu
pacyeTe TeMNepaTypHOro Nong cTeika j-ro suaa, BT/m, onpeaensemsie no gpopmMmynam:

Qj1 — [(tfnt_ text)/Ro,ﬂ I]Aﬂ, (45)

Qj = (tfnt_text )/Ro,jZ‘l]Aj : (4-6)

rae | — NpoTsXXeHHOCTb pacdeTHOM obnacTu Npu pacyeTe ABYXMEPHOro TemMnepaTypHOro nons B Harnpas-
NIEHUN, NepPNeHANKYIIAPHOM K ceveHunto, paBHasa 1 M;

Aj 1 Aj;2 — nnowaab 0AHOPOAHbLIX 3aNoNHEHUA, BOLWEALLNX B pacyHETHYIO 0bNnacTb Npu pacyeTe TeMmneparTyp-
Horo nons, M2. Mpu 3ToM cyMmma Benu4YmH /‘i\j1 + Ajz paBHa nnowaan pacyeTHon obnacTu npu pac-
yeTe TeMnepaTypHOoro nong,;
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R R

— CONPOTUBNEHUS Tennonepegadye 1-ro U 2-ro y4acTkoB, 06pasyloluxX CTbIK dparmeHTa,
M2 - °C/BT.
4.3.4 [ononHUTenbHbIE NOTEPN TENNOThlI Yepes TOYEYHYHO TEMTOTEXHUYECKYH0 HEOAHOPOAHOCTL K-ro
Buaa K, , BT/°C, onpeaenstoT no pesynsTatam pacyeTa TpeXMepHOro TemnepaTypHOro nons y4acTka KOHCTPYK-
LUK, coaepXKaLlero ToHYeYHYIo TennoTeXHUYECKYIO HEOAHOPOAHOCTL No hopmyrie

K= AQu/(tint — toxt) (4.7)

rae AQ, — AONONHUTENbHbIE TENONOTEPU TENMNOThI Yepes TOYEYHYIO TEMNTOTeXHUYECKYH0 HEOAHOPOAHOCTL
k-ro Bnga, BT, onpeagendaemele no popmyne

AQ, = Q- G, (4.8)

rae Q, — noTepun TennoTbl Yepes y3en, coaepXallnin TOYEeYHYIO TenoTEXHUYECKYI0 HEOAHOPOAHOCTL K-ro
BMAa, ABNAOLWMECs pe3yfbTaToM pacdyeTa TemnepaTypHoro nons, BT;

Q, — noTepu TeNnoThl Yepes TOT Xe y3en, He coaepXalni TOYEYHYIO TeNMOTEXHNYECKY0 HEOAHOPOI-

HOCTb K-ro B1aa, ABNAOLLINECA pe3ynbTaToM pacyeTa TeMmnepaTypHoro nons, BT.

4. 3.5 PesynbTaToM pacyeTa TeMnepaTypHOro nons ysna KoHCTPYKLUU ABNFAeTCA pacrnpeaeneHne Tem-
nepartyp B cedeHUn y3na, B TOM YUcne No BHyTPEHHE U U Hapy>KHOW NOBepXHOCTAM. [ToToK TenioThl Yepes BHYT-
PEeHHIO0 NoOBepPXHOCTb y3na Q;,, BT, onpeaensatoT no popmyne

Qint = Uing “Aint Sing— Tint )- (4.9)

[MoTOK TENNOThI Yepes HapYXKHYH MOBEPXHOCTb y3na Q

o, j1° "‘o, J2

oxp BT, ONPeaenswoT no gopmyne

Qext = Oaxt Aext (Toxt — Text) (4.10)

raet. . b, . — pacyeTHadg TeMmnepartypa Bosayxay BHYTpeHHeN U HapyXXHOU NOBEPXHOCTEeN y3na orpaxaaroLen
KOHCTPYKUWUNK, °C;
Tint» Text — OCPEAHEHHasA Mo nnowaam TeMnepatypaBHYTPeHHE N M HapyKHOM MOBEPXHOCTENY3ra orpax/aia-
lOLLEN KOHCTPYKL MU COOTBETCTBEHHO, °C;

Olint, oyt — KOIPPULMEHT TENNOOTAAYN BHYTPEHHEN N HAPYKHON MOBEPXHOCTEN y3Nna KOHCTPYKLIMN COOTBET-
CTBEHHO, BT/ M2 - °C;:
Aipp Agyy — NIOWLAAN  BHYTPEHHEU N HapyXXHOW NOBEPXHOCTEWN Yy3Nia orpagatowen KOHCTPYKLNK COOT-
BETCTBEHHO, M2.

[TpuMep ocnpegeneHns Rg bparmeHTa orpa)kgaroLlen KOHCTPYKUUK no gopmyne (4.2) npusegeH B Npu-
noxeHun A.

4.4 TennotexHU4yeckue pacuyeTbl HAPYXHbIX CTEH € y4eTOM KoadrpuLmneHTa TennoTexXxHu4eckomn
OOHOPOOHOCTH

4.4.1 MNpuBeaeHHoe conpoTUBEHME Tennonepeaade R, COBOKYMHOCTU HAPYXHbIX OrpaxaeHnin nnm

BCEW 0rpa>|<,£la+0u.l,e|7| KOHCTPYKL AN, paCC‘-II/ITbIBEIEMOI:;I o ee CbparMEHTaM, criegyert onpeneidrb no d:)opl\/lyne
m (4.11)
Rg :A/[(Z (AI IREI i )]:
f=1

rae A, Rg ;— nnowaan oTAenbHOro BuAa orpaxkjarolien KOHCTpYKUMM dacana 3haHusa unu i-ro yvactka

XapaKkTepHOM YacTu orpaxkaatoLl el KOHCTPYKLMU, M2, U ero NpuBeaeHHOoe CONpOTUBIIEHUE Ten-
nonepeaayve cOOTBETCTBEHHO, M2 - °C/BT:

A — obLwasa nnotaab dacana unu orpakaatoLlen KOHCTPYKUMU, paBHas cyMMe noLaaen otaerb-
HbIX Y4aCTKOB, MZ;

m — 4UCIIo yHacTKOB hacaia Unu orpaxgaroLlen KOHCTPYKLUA € pasnnvHbIM NPUBEAEHHbIM COMpo-
TUBMEHMEM Tennonepegave.

[puBedeHHOE CoMpoTUBNEHWE Tennonepeaade R, ANs HapPYXHbIX CTEH cnelyeT paccuynTbiBaTh AN

pacaga 3gaHuns NMbo AN oAHOro NPOMEXKYTOUHOrO aTa)Xa ¢ Y4EeTOM OTKOCOB NPoeMoOB 6e3 yyeTa 1X 3anonHe-
HUM no popmyne (4.1) Cc NpoOBePKOU YCINOBUA Ha HEBbINaAeHWe KOHAeHcaTa Ha ydacTKax B 30HaxX TenionpoBoa-
HbIX BKITIOYEeHUKU. Takke cnegyeT paccunThIiBaTh MyxXue HapyXXHble ABepW.

4 4.2 [1na TennoTexHuU4eckn HeoaHOPOAHbLIX HAPYXHbLIX orpa)aarolmx KOHCTPYKUMW, coaepXalnux
YrIbl, NPOEMbI, COEANHUTENbHbIE 3NEMEHTHI MeXay HapyXHbIMU OONMULOBOYHBIMA ClIosAMUM (pebpa, LWNOHKN,
CTePXXHEBLIE CBA3W), CKBO3HbIE N HECKBO3HbIE TENNTONPOBOAHbLIE BKITOUYEHUS, BLINMOTTHAKT TENNOTEXHUYECKNIA
pacyeT BbIOpaHHbIX KOHCTPYKTUBHbBIX PELLUEHMNA HA OCHOBE pacyeTa TeMrnepaTypHbIX Monen, B pesynbtarte Yero
onpeaenarT KO3 ULUNEHT TENNOTEXHNYECKOM OAHOPOAHOCTU rorpa)aaroLwen KOHCTPYKLWA.
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[puBeaeHHOE CONPOTUBNEHNE OrpaXaatoLliei KOHCTPYKLUU R}, MOXHO onpeaensTs No dopmyne
Rl = R.-T, (4.12)

rae R, — yCrnoBHOE CONpoTUBIEHNE Tennonepeaaye o4HOPOAHON OrpaxkaatoLLen KOHCTPYKLMK, onpeaense-
Moe ro dpopmyne (4.13), M2 . °C/BT:
r — Ko PULMEHT TENNOTEXHUYECKON OAHOPOAHOCTI OrpaxaatoLLen KOHCTPYKLIMA, YYUTbIBaIOLLUIA BU-

AHWE CTBIKOB, OTKOCOB NPoeMoB, o0bpamMnsaoLmx pedbep, rmMbK1Ux cesizen N Apyrnx TeNIONpPoOBOAHbIX
BKIHOYEHUN (CM. Tabnnuy 1).

Tabnwuua 11— KoahPpuynmeHTtsl TENNOTEXHUYECKON OQHOPOAHOCTY OrpaXgatolen KOHCTPYKUUN I, yHYUTbIBAOLWLNE BNKU-
AHWE CTbIKOB, ObpamMnsAlWwmx pebep n gpyrnx TeNNONPOBOAHbLIX BKITHOYEHNW, AN OCHOBHbLIX HANbonee pacnpoCTPaHEHHbIX

BUWAOB HAPVYXHbIX CTEH U NCMNOJIb3YEeMbIX MaTepualioB

Bua cTeH n ncnonb3oBaHHbIE MmaTepuarnsl KoapPpuumneHT

13 0AHOCNOWHBIX NEerkObDEeTOHHbIX NAHENen 0,85—0,90

N3 TpexcnonHblX xene3obeToHHbIX naHenen ¢ sPPEKTUBHLIM YTENNMUTENEM U TND-
KUMWU CBA3AMMU 0,75—0,85

N3 TpeEXCNONHLIX Xene3obeTOHHbIX NaHenen ¢ 3MEKTUBHLIM YTENIUTENEM U XKe-
Ne3006eTOHHbIMU LLUMOHKaMK UNn pedpamMmmn n3 kepamantTobeToHa 0,70—0,80

N3 TpeEXCnonHbIX Xene3obeToHHbIX naHenen ¢ soMEKTUBHBLIM YTENITUTENEM U XKe-
ne3obeToHHbIMU pebpamu 0,50—0,65

3 TpexcnonHbIX NaHenen Ha OCHOBE APEBECUHLI, acbecToueMeHTa n Apyrnx nnuc-
TOBbIX MaTeEpUanoB ¢ 3PPEKTUBHLIM YTENNMUTENEM NPU MNONTMCTOBON COOPKE NPU LWLNPU-

HEe naHenen 6 n 12 m Bea kapkaca 0,90—0,95

3 TpeXCNOWHLIX MeTanMMYeckmux NaHenen ¢ yTennuTenem u3 neHonnacra 6e3 ob-
pPaMNEHNN B 30HE CTbIKA 0,85—0,95

3 TPEXCNOWHBIX METANNMUYECKMX MaHENEN C yTENNUTENEM U3 neHonnacrta ¢ obpam-
NEHUEM B 30HE CTblKa 0,65—0,80

N3 TpexXCcnonHbiX MeTaNMMYeCKNX NaHenemn ¢ yTennurenem n3 MMHepanbHON BaThl C
PA3NNYHbIM KapKaCoM 0,55—0,85

N3 TpeXcnonHbiX acbeCcTOUEMEHTHLIX NAHENEN C MUHEPANOBATHbLIM YTENIUTENEM C
PAa3NNYHbIM KapKacom 0,50—0,75

dacagHble CUCTEMbI C 3IPPEKTUBHBIM YTEMNIUTENEM U TOHKUM HAPYXHbIM LUTYKaTYP-
HbIM CITOEM 0,85—0,92

HaBecHble hacagHble cuctembl ¢ 3IOPEKTUBHBIM yTENNUTENEM N OBNTMLOBOYHbLIM
CITOEM Ha OTHOCE, 06pasylWUM BEHTUNTMPYEMYIO BO3AYLLUHYIO NPOCIOUKY 0,65—0,75

4.4.3 YcnoBHoe conpoTuMBIieHWEe Tensionepegadve R, M2 . °C/BT, 0QHOPOAHOW UMW MHOIOCNONHON
orpaxkgatrolein KOHCTPYKLWUK C 0AHOPOAHBbIMM CITOAMN UMK orpaXkgatolen KOHCTPYKLUMA B yaaneHUn oT Tenno-
TEXHUYECKMX HEOOAHOPOAHOCTEN HE MeHee YeM Ha ABe TONWKMHBI orpa)Xgatolen KOHCTPYKLUMK crneayeT onpe-
aensaTb no gpopmyne

RO — RSf + Rk + RSE}’ (413)

rae Rg; = 1/a,¢ 5 ajs — KO3 PULUEHT TeNoobMeHa BHYTPEHHEN MOBEPXHOCTU OrpaXkaatoLLnX KOHCTPYKLNNA,
BT/(M2 - °C), npyUHUMaeMblin A8 cTeH paBHbIM 8,7, Ans okoH 8,0 BT/(M2 - °C);

R.. = 1o, s 0, — KO3PPULMEHT TENNOOOMEHa HapyXHOW MOBEPXHOCTU OrpaykaatoLLMX KOHCTPYKLIMA ANS
yCroBUI xonogHoro nepuoaa, Bt/(m2 - °C), npuHMMaeMblii ANa HapyXHbIX CTEH paB-
HbIM 23, A4 CTEH, BbIXOASALWMX B bonee xonogHble noMeweHus, — 6 BT/(M2 - C);

R, — TepMu4yeckoe conpoTnuBneHmne ogHo- i MHOroCITIoOMHOW orpakaatoLen KOHCTPYKLMHA,
(M2 . °C)/BT.
4 4.4 [1pynHann4un B orpaxgatolen KOHCTPYKLMN NPOCNOUNKN, BEHTUNMUPYEMOUN HAaPY>XKHBbIM BO3OYXOM:

a) CIoW KOHCTPYKUUK, pacnosioXeHHble MeXxay BoO34yLLUHOM NPOCIOUKON N HAPY>KHOM NMOBEPXHOCTLIO, B
TENMOTEXHNYECKOM pacyeTe He YYUTbIBAKOT;
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6) Ha NOBEePXHOCTWN KOHCTPYKLMK, 0BpalleHHON B CTOPOHY BEHTUTMPYEMON HapYKHbIM BO3QYyXOM MNpo-

CITONKW, KO MPULINEHT TENTOOTAQYN o, ¢ MPUHUMALOT paBHbIM 10,8 Bt/(m2.°C).

4.4.5 YcnoBHoe TepMUYecKoe CONpOoTUBIEHNE orpayKaatolien KOHCTPYKUUU R, M2 . °C/BT, ¢ nocrneao-
BaTEeNbHO pacnonoXeHHbIMU 0AHOPOAHBIMUA CMOAMUM crieayeT onpeaenaTh Kak CYMMY TEPMUYECKUX CONPOTUR-
NeHn oTAenbHbIX CIOER

szR'l +R2+"'+RH+R8./’ (414)

rae R, R,, ... , R, — TepMuyeckme conpoTUBNEeHNA OTAENbHbIX C0EB orpaXaatoLLe KOHCTPYKLUN, M2 - °C/BT,
onpeaensemeole no gopmyne (4.15);
— TepMUYeCcKoe CONMPOTUBIIEHNE 3aMKHYTOW BO3AYLLIHOW NPOCNONKNA, NPUHMMaeMoe No Tab-
nmue 2.
4.4.6 Tepmudeckoe conpoTtmesneHue R, Mm% . °C/BT, oQHOPOOHOro Criosi MHOTOCIIOMHOW orpaXaaroLLei
KOHCTPYKUWMW, a TakKe 0AHOCNONHOW orpaXgaroLwen KOHCTPYKLUMKX cneayeT onpeaendaTthb no goopmyne

R=5/\, (4.15)

R

a.l

roe o — TOoWWHa Crnog, M;
A — pacyeTHbIN Ko PULMEHT TennonposoaHocTU MaTtepuana cnogd, Bt/(m - °C), npuHUMaeMbln cornac-
HO npunoxeHuto 4 [2].

Tabnwuua 2— TepMmnyeckoe CONPOTUBNEHNE 3aMKHYTbIX BO3AYLWHbLIX NPOCNOEK

TepMuieckoe ConpoTUBIEHNE 3aMKHYTON BO3AYLLHON NPOCnokn, R, m?- °C/BT

a.l

rOPU3OHTASIBHOW MPU NOTOKE TENNOThI CHU3Y BBEPX

rOPU3OHTaNbHOW NPU MOTOKE TENNOThl CBEPXY BHU3

TonuwmnHa Bo3OyLLIHON 1N BEPTUKANTBHOW

NPOCNOUKU, M
Npu TemnepaTtype Bo3ayxa B Npocrnonke

NONOXUTENBHON OTpULaTENbHOU NONOXUTENBHOW oTpUUaTenbHOU
0,01 0,13 0,15 0,14 0,15
0,02 0,14 0,15 0,15 0,19
0,03 0,14 0,16 0,16 0,21
0,05 0,14 0,17 0,17 0,22
0,1 0,15 0,18 0,18 0,23
0,15 0,15 0,18 0,19 0,24
0,2—0,3 0,15 0,19 0,19 0,24

[Tpnumedvanune—Ilpn HanM4MM HA OQHON NN 0BENX NOBEPXHOCTHAX BO3AYLLHON MPOCNONKN TENNOOTPaXa0-
LLLEV antoMUHUEBOWN (PONBIM TEPMUYECKOE CONPOTUBIIEHNE ClNEAYET YBENMYMBATL B ABa pa3a.

4.4.7 Kos®pPuUUMeHTbl TennoTexHUYeCcKon OOHOPOAHOCTU r 30H HapyXHbIX CTE€H CO CKBO3HbIMU W
HeCKBO3HbLIMW TENMONPOBOAHBIMU BKTHOUYEHUAMU (CM. pucyHOK B.1 npunoxeHna b), nonyyeHHble Ha OCHOBE
KOMMNbIOTEPHOro pacyeTta ABYXMEpPHbIX TeMnepaTypHbIX Nonewn, cneayeT onpegenarts No popmyne

AL (4.16)
— COfl f -1 '
r=[1+ (1/A)Z1(Ro,f IRy )aiLikl ™,
] =

raoe A — no popmyrne (4.10);
m — YNCNO TENNOMNPOBOAHBLIX BKIMIOYEHUN KOHCTPYKL NN,
a; L; — lwupunHa u gnnHa /-ro TennonpoBoAHOro BKNHOYEHUA COOTBETCTBEHHO, M;
K; — KO3MPULNEHT, 3aBUCALLIA OT TUNa /-ro TENNONPOBOAHOIO BKIHOYEHUA, MPUHMMaeMbln ANa HemMeTar-
NMYECcKMX TeNNonpoBoAHbLIX BKNtoYeHWU no Tabnuue 6.1 npunoxeHna b.
[na meTannmnyecknx TenionpoBoAHbIX BKIFOYEHWUN NO popMyne

ki=1+ ;820 a;R:T"), (4.17)

rae ¢; — KO3MPULMEHT, 3aBUCALLUN OT TUMNa TENTIONPOBOAHOIO BKITIOYEHUSA, NpUHUMaeMbln no Tabnuue b.1
npunoXxeHuna b;
0;, Aj — TOMLWKMHA, M, N KO3 DULMeHT TennonposogHocTn, BT/m - °C, yTennutens i-ro ydacTtka orpaxaaroLlem
KOHCTPYKUMAN COOTBETCTBEHHO;
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R . Rgo‘? — COMPOTUBMNEHME Tennonepegadye orpaxaatoLLleit KOHCTPYKUUK, M2 - °C/BT, B MecTax j-ro Tennonpo-

BOAHOMO BKMOYEHUA U BHE 3TOMO MeCcTa COOTBETCTBEHHO, onpeaendemoe no doopmyne (4.13).
Mpumep onpeaenexHusa R, no opmynam (4.16) u (4.17) npuseneH B npunoxeHuu b.

4.4.8 [Ana TpexCnonHblX KenesobeToHHbIX orpa)XgatoLlnx KOHCTPYKUMN € 3 PEKTUBHBIM YTEMNITUTENEM
Ha TMOKUX MeTanMMYeCcKNX CBA3AX, XKene3obeTOHHbIX LUNOHKAaX, CKBO3HBLIX U NepeKpeCcTHLIX pedbpax koadhpuumn-
eHT TenIoTeXHN4YeCcKo oaAHOPOAHOCTU reneayeT onpeaenaTb No gopmMyne

P= {1+ (UA) Y (AR (418)
=1

rae A, m— no popmyne (4.16);
A; f; — nnowjaab 30Hbl BNUAHNA, M2, U KO3 DULNEHT BIIUSIHUS i-ro TEMIONPOBOAHOMO BKIOYEHUS, onpee-
nseMobln ANs oTAeNbHLIX 3M1eMeHTOB no Tabnuue B.2 npunoxeHus B.

[1nowanb A;30HbI BMUAHNA -r0 TENNONPOBOAHOIO BKIHOYEHUA NPU TONLWMHE NaHennd , onpeaensaeTcs no
hopmynam;
a) ANg CTbIKOB ANUHOW [, M:

A; =10, (4.19)
0) ANAropnsoHTanbHbIX N BEPTUKaNbHBIX OKOHHbLIX OTKOCOB AJIMHON COOTBETCTBEHHO /4, /5, M
A=235, (I, + I,) + n82; (4.20)

B) ANA TennonpoBOAHbLIX BKIIOYEHUN NPAMOYTroNbHOro ceveHus LWMPUHOM @ U BLICOTOU b, M
A =(a+ 25 )b+ 25,); (4.21)
r) AN TennonpoBOAHbLIX BKMOYEHUN TUNA «TMOKNX CBA3EU» (pacnopKM-LUNUMILKA, PACNOPKU-CTERXKHN I
np.)
A =452 (4.22)

[Tomep onpeageneHns Rg TPEXCNONHOW XXene3obeTOHHOM NaHesnn Ha TMOKNX CBA3AX NpUBeAeH B NMPUIo-
eHun B.
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[MpunoxeHune A
(pekomeHayemoe)

PacueT npuBeAeHHOro conpoTUBEeHUs Tennonepenave R,
Ha npumMepe chbparmeHTa HaBecHou pacagHou cuctemMmbl (HPC) ¢ ucnonb3oBaHmnem chopmynbl (4.2)

A.1 HOC yctaHaBnuBaloT Ha CTEHbI 34aHUSA, BbINONHEHHOIO NO KapkacHou cxeme. CTEeHOBbIE MPOEMbl HAPYXHbIX
CTEH 3anoNHAT KWPNUYHOW KNaaKoW N3 NONMHOTENOro Kupnuya TonwmuHon B oanH Knpnud. Belicota ataxa (oTnona o nona)
3300 mm. TonwwmHa nepekpbiTna 200 mm. INoag nepekpbiTnem NpoxoanT Xene3obetoHHasa banka ebicoton 400 mm.

Ha Hecywme cnom CTeHbl (KMPNUYHas KNnaaka, Xene3zobeToH) KpenaT HaBeCcHYo dhacagHyo CUCTEMY, NPEaCTaBIA-
LyHo cOBon MUHeEpanoBaTHbIE NMUTLI, PUKCUPYEMbBbIE HA HAPYXKHOWN NOBEPXHOCTU HECYLLLEN YACTU CTEHbI Tapenb4YaTbiMU
adenamun. 3aWmnTHLIM CITOEM YTENNMUTENSA ABMAETCH TOHKUN LUTYKATYPHbLIW CNOW TONWMUHOW 6 MM (HAanpumMep, NonmmepLe-
MEHTHAas LUTYKaATYPKa, apMUPOBAHHAA CTEKITOCETKON U UMEIBLLAA B CBOEM COCTaBE KOMMOHEHTHI, 06ecneynBaloLne Xopo-
YO MAPONPOHNLAEMOCTb 3aLWNTHOIO Cros).

Y3en npumMmbiKaHUs NePEKPbITUA K HAPYXHOW CTEHE NpUBeAeH Ha pucyHke A.1.

Tak kak barnka, coBMeLWeHHas ¢ TOPLOM NEPEKPLITUS, COCTABNSAET CYLLECTBEHHYIO 40NI0 nnowaan dacaga, 1o 3Ty
4acTb (pacaga paccMmaTpuBaloT Kak CTEHY Apyroro cocrtasa. CymmapHas NpoTAXEHHOCTb TOPLOB NEepPeKkpbITUN Ha (pacage
paBHa 822 M. Taknm obpasom, nnoLagb CTeHbl C BHYTPEHHUM HECYLLIMM CNOEM M3 MOHONUTHOT O XXerne3obeToHa A paBHa

A =822(0,2 +0,4) = 493 m?.

Pacag coagepXuUt npoembl  pasmepom: 2400 x2000 mm — 80 wTt., 1200%x2000 MM —80 wr.,
1200 x 1200 mm — 24 wt. CymmapHas nnowaab npoemos 6711 M2,

BeiumnTtas ns obwen nnowaam pacaga (2740 M2) Nnowaab CTEeHb! C HECYLWMM CINOEM N3 XKene3obeToHa n NPoemMoB,
Haxoaum nnowagb CTeHbl A, C BHYTPEHHUM CMOEM U3 KUPMUYHOW KIaaKu:

A, =2740 — 493 - 611 = 1636 M2,

CocCTaB CTEHbI C BHYTPEHHUM CNOEM U3 Xerne3obeToHa (Ha4vnHas OT BHYTPEHHEN NOBEPXHOCTN);

- BHYTPEHHSAS WTYKaTypKa TONWMUHOW o, = 20 MM, KO3(MPULMNEHT TENNONPOBOAHOCTU Martepuana ans pacyHeTHbIX
ycnoeum b: 4, - = 0,93 B1/(m - °C);

- MOHOJINTHbIN Xene306eToH TONWWHON O, = 250 MM, KO3®MULIMEHT TENNONPOBOAHOCTU MaTepuana st pac4eT-
HbIX ycnoBun b: A, s = 2,04 B1/(m - °C);

- MMHEpPanoBaTHble MNNUTbl TONWWHOW dpgr = 150 MM, KO3 ULMEHT TENNONPOBOAHOCTU MaTepuana ans pacyeT-
HbiX ycrnoBun b: Apgn = 0,045 BT/(m - °C);

- TONWMHA HAPY>XHOWU LLUTYKATYPKU 6 MM.

ConpoTuBneHne Tennonepeagavye ogHOPOAHOW 4YacTu KOHCTPYKUMK, onpeaensemoe no dopmyne (4.13), AOMKHO
ObITb paBHO:

R,1 = 1/8,7 + 0,02/0,93 + 0,25/2,04 + 0,15/0,045 + 1/23 = 3,64 (m? - °C)/BT.

CocTaB CTEHbI C CAMOHECYLLMM CITOEM B BUAE KNPNNYHOW KNAAKN:

- BHYTPEHHSAS WTyKaTypKa TONWUHOU 0,1 = 20 MM, KO3(P(PULUMEHT TENNONPOBOAHOCTU MaTepuana ansi pac4eTHbIX
ycnoBun b: A, = 0,93 B1/(m - °C);

- KnagKka n3 Kupnuya TonwmHon o, = 250 MM, KO3 PUUMEHT TENMNONPOBOAHOCTU MaTepuana ans pacHeTHbIX YCro-
Bun b: i, = 0,81 B1/(M- °C);

- MMHEeparnoBaTHbIe NITUTb! TONWKHOW Sy pr = 190 MM, KO3MEUUMEHT TENNONPOBOAHOCTY MaTepuana aisi pacHeT-
HbIX YCNOBUW b: Apap = 0,045 BT/(M - °C);

- TONWMHA HAPY>XKHOW LUTYKATYPKN © MM.

ConpoTuBreHne Tennonepenaye 0gHOPOAHON HacTU KOHCTPYKUUKM R, onpeaensieTcs no hopmyne (4.13) n paBHo:

R, =1/8,7 +0,02/0,93 + 0,25/0,81 + 0,15/0,045 + 1/23 = 3,82 (M2 . °C)/BT.

[anHbin hacag cogepXuT cneayowme TenNoTEXHNYECKNE HEOQHOPOO4HOCTMH:
- Tapenb4aTtble Agebenu ans KpenneHns yTennuTtensi, B cpeaHem 8 LIJT./MZ;

- OKOHHbI€ OTKOCHI.

[1ns kaxxaoro Buga CTeHbl 3TU HEOAHOPOAHOCTU PACCYHNTLIBAOT OTAENBHO.

10
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PacyeT TemnepaTypHbiX nonen npoBodaT ana o= nnioc 20°Cun i, = MMHyc 238 °C.

ext

PucyHok A.1 — Y3en npumMmbliKaHNA HAPYXHOW CTEHbI K MEXAYITAXHOMY NEePEKPbITUID

A.2 Tapenbu4aTtble grobenn

PacyeT TeMnepartypHoro nons BbiMoJIHAKT B UWWTMHAPUYHECKUX KOOpAWNHaTax.

PacyeTHbIN y4acTok 1 npeacrtaenset cobon unnmnHap gnametpom 400 n tonwmHon 426 mm. Ock atobens coBnagaer
C OCb0 BpalleHUs UnnuHapa.

[lnowaab CTeHbl, Bowegwas B pac4eTHbIN y4aCTOK, A'l'l = 0,125 M2

[ToTepu TennoTbl Yepes pacHeTHbIN y4acTok ¢ Alobenem Q,, = 1,9 BT.

[loTepn TeNnoTbl Yepe3 O4HOPOAHbBIN yHaCTOK CTEHbI, PABHbIW MO NNOWaan pacHeTHOMY y4acTky, Q,, PaBHbI:
Q4 = [20 — (- 28)/3,64 - 0,125 = 1,65 BT.
ﬂOﬂOﬂHMTEﬂbH bl€ NOTEPU TEINITOTbl HEepPes3 ,EI,PO6EJ_II: COCTaBIIAKOT.
AQf =Qf -Q,=1,9-1,65=0,25Br.

YaenbHble NOTepU TENNOThI Yepes Abenb onpegensatoTces no opmyne (4.7):

K, = 0,25/[20 — (- 28)] = 0,0052 B1/°C.
11
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PacueTHbIN y4acToK 2 npeacTtaensaet cobom umnuHap anametpom 400 n tonwmHon 426 mm. Ock arobensa conagaer
C OCbl0 BpalleHus umnuHgpa. [lnowanb CTeHbl, Bowealwas B pac4eTHbIV y4acTokK: Ay = 0,125 e

[ToTepn TENNOTLI Yepes pacUeTHbIN yHaCTOK CTEHbI € Atobenem Q% = 1,8 BT.

[loTepn TennoTel Yepes 0 AHOPOAHbBIN yHaCTOK CTEHbI, PABHbIW NO NNOWaAN pacHeTHOMY y4acTky, Q.,,, PaBHbI:

Q,, =[20 - (-28)]/3,82 - 0,125 = 1,57 Br.
[ononHuTenbHblE NOTEPU TENNOTLI Yepe3 Aodenb PaBHbI:

AQ) = Q) —Q,, =1,8—-1,57 = 0,23 BT.

YaenbHble MOTEPU TENNOTLI Yepes Atobenb onpeaensatoT no popmyne (4.7):

K, = 0,23/[20 — (- 28)] = 0,0048 B1/°C.

A.3 BepXHWN OKOHHbLIN OTKOC (OCHOBaHWE — CTeHbI N3 Xene3obeToHa)

PacueTHbIN y4acTok paamepom 426 x 800 mm. Nnowaab CTeHbl C OCHOBAHMEM U3 XXene3obeToHa, BOWwewas B pac-
YETHbIN YHaCTOK, A12 = 0,532 MZ2.

[ToTepun TennoThl Yeped CTEHOBYIO KOHCTPYKLUMIO, BOLWLEALWYIO B Y3€T Q{- =12,0Br.
[loTepu TeNnoTbl YePE3 yHaCTOK OAHOPOAHON CTEHDBI Q45 ONpeaensaoTcsa No popmyne (4.5) 1 paBHbI:

Qq, = [20 — (— 28)]/3,64-0,532 = 7,0 B.

JHononHUTenbHbIE NOTEPU TEMMOTLI YePE3 BEPXHNN OTKOC ﬁQ1L onpeagenstoTcs no popmyne (4.4) v paBHb:
AQF =12,0-7,0=5,0BT.

YAenbHble NMMHEeNHbIE NOTEePU TENNOThI Yepe3 BEPXHUN OTKOC v ONpeaensioT no popmyne (4.3):
vy, = 5/[20 — (- 28)] = 0,104 B1/(m - °C).
CyMMapHyto NpOTsXXEHHOCTb BCEX BEPXHUX OTKOCOB L4 onpeaensitoT No 3KCNNNKaunumn OKOHHbIX NPOeMOB:

L,=2,4-80+1,2-80+1,2-24 =317 wm.

A.4 HnXXHvn n DOKOBOWN OKOHHbIE OTKOCbLI (OCHOBaHWE CTEeHbI N3 KNPNMUYHOW KNaakKn)

Pa3mepbl pacyeTHOro ydacrtka 426 x 800 mm.
[Tnowaab cTeHbl C OCHOBaHWEM U3 Xene3obeToHa, Bowealas B paCYeTHbIN y4acTokK, Asy = 0,532 M2

[ToTepun TennoTbl Yepe3 CTEHOBYO KOHCTPYKUMIO, BOLWWEALLYIO B Y3€er, Q5 = 11,2 Br.
[ToTepun TennoThl Yepes y4acToK OAHOPOAHOU CTeHbI (5, ONpeaenstoT no popmyne (4.6):

Q,, = [20 - (- 28)]/3,82-0,532 = 6,7 Br.

[HononHUTenbHbIE NOTEPU TEMMOTLI YEPES OTKOC AQQL onpeaenstoT no dopmyne (4.4):
AQ5 =11,2-6,7 = 4,5BT.

YaenbHble NIMHENHbIE NOTEepU TENNOTbI YEPE3 OTKOC Wy ONpeAensioT no gopmyne (4.3):
v, = 4,5/[20 — (—28)] = 0,094 B1/(m - °C).
CyMMapHYo NPOTSXKEHHOCTb BCEX HUXXHMX U BOKOBbLIX OTKOCOB Lo onpeaenstoT Mo SKCnmkaLumMm OKOHHbIX MPOEMOB

L,=(2,4+2-2)80+(1,2+2-2)80+(1,2+2-1,2)24 =1014 m.
[TpnBEegeHHOE CONPOTUBIIEHNE TENNONeEpeave CTEHLI Rg onpeaenstoT no popmyne (4.2):

RI= (493 + 1636)/(493/3,64 + 1636/3,82 + 317 .0,104 + 1014 - 0,094 + 493 - 8 . 0,0052 + 1636 - 8 - 0,0048) =
= 2129/(135 + 33 + 95 + 20,5 + 63) = 2129/775 = 2,75 (M2 - °C)/BT.

12
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[ons Bcex TennonoTepb Yepes pacCUnTaHHOE HAPYXKHOE orpaXgeHne, Npuxoaswasics Ha y4acTKU CTEHbI N0 rnagwu,
INIMHEWHbIE N TOYEYHbIEe TEMNOTEXHUYECKUE HEOAHOPOAHOCTU, MpuBeaeHa B Tabnuue A.1.

Tabnunuya A.1— PacnpegenerHne Tennonotepb No BUAAM MHOMOCNOWHbBIX CTEH U TEMNOTEXHUYECKUX HEOAHOPOAHOC-

TEW
[[eomeTpuieckan xa- | TennotexHudeckasa xapakre- | Bknag B tennosble
INEeMEHT

PaKTepUCTUKa PUCTUKA notepu
OaHopoaHas cTeHa ¢ ocCHOBaHueM 3 beToHa 493 m° RgC“ = 3.64 (M2 .°C)/BT 17,4 %
OpaHopoaHasn cTeHa ¢ OCHOBaAHMEM U3 KMPNN4a 1636 M° RgC“ = 3,82 (M2 .°C)/BT 55,3 %
BepxHun oTkoC 317 m v =0,104 Bt/(m - °C) 4,3 %
HWXHUM 1 BOKOBbIE OTKOCH! 1014 m v = 0,094 Bt/(m- °C) 12,3 %
Tapenbyarbi a0denb B 6eTOHHOE OCHOBaHUE 3944 wr. K= 0,0052 B1/°C 2,6 %
Tapenbyarbin A0bdenb B KWPNMYHOE OCHOBAHUE 13088 wr. K= 0,0048 B1/°C 8,1 %

13
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[MpnnoxeHve b
(pekomeHayemoe)

Pac4eT Ko3ath(pLUMEHTOB TENNOTEXHUYECKOU OQHOPOOAHOCTU Y U NPUBEAEHHOIO CONPOTUBIEHUA
Tennonepenayve R, Ha npumepe MeTannUYecKMx caHABUY-NaHenen ¢ 3 peKTUBHLIM yTennuTenem

C ucnonbioBaHuem cdopmyn (4.16) n (4.17)

OnpegensaoT NpuBeaeHHOe CONpoTUBIIEHNE Tennonepeaadve naHenm ¢ adpdpekTnBHbIM yTennutenem (NeHononu-
CTUPON) N cTanbHbIMW 0D LUIMBKAMW MPOMBbILLIEHHOIO 34aHUS.

B.1 UcxoaHble AaHHLIE
Pa3amep naHenn 6 x 2 m. KOHCTPYKTUBHbIE N TEMNNOTEXHUYECKNE XapaKTEePUCTUKN NaHEenu:

- TONwuHa ctanbHbiX 00wWnBok 0,001 M, kKoshOMUMEHT TENNONPOBOAHOCTU A, = S8 BT/(M - °C);

- TONWMHA NeHononucTuponbHoro yrennutens 0,2 m, koapduumeHT TennonpoBogHocTn A = 0,04 B1/(m - °C).
OTH60opTOBKA NUCTOBOro Matepuana Baob NPOTAXEHHbIX CTOPOH NaHeNnu NpuBoanT K 06pa3oBaHUIo TENMONPOBOA-

HOro BkntoveHust tuna llé (cm. pucyHok b.1), wmnpuHon a = 0,002 m.

.2 lNopapgok pac4yeTa
ConpoTuBINeHVs Tennonepeaaye Baanm ot BkoveHns Ry n no rennonpoBogHOMY BKITIOYEHNIO R

RSO =1/8,7 + (2-0,001/58) + 0,2/0,04 + 1/23 = 5,16 mZ . °C/BT;
R, = 1/8,7 + 2(0,001 + 0,2)/58 + 1/23 = 0,162 m? - °C/BT.

3Ha4veHne be3pa3mepHoOro napameTpa TennonpoBOAHOro BKMNOYEeHUs onpeaenstoT no tabnuue b.2:

ah._/5).= 0,002 -58/(0,2-0,04) = 14,5.

[To Tabnuue b.2 no nHTepnonsaumm onpeaensitoT 3Ha4YeHNE PA:
=043+ [(0,665—-0,43)4,5]/10 = 0,536.

{
ext

A
3 7

VIZ A AY 1

ml

7Y L

Tp T) Lint T

T'
c=1cm b

a — QUaMETP CTEPKHSA

PucyHok b.1 — Cxembl TENNMONPOBOAHbLIX BKITIOYEHNN B Orpa)XgatoLmx KOHCTPYKUNAX
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KoathuuneHT k; onpeaensiot no opmyne (4.17):

KoadhdunumeHT TENNOTEXHNYECKOW OAHOPOAHOCTU NaHENu paccHnToiBaoT no dopmyne (4.16):

kK;=1+0,536- 0,22/(0,04 - 0,002 - 5,16) = 52,94,

r=1/{1+[5,16/(12-0,162)] 0,002 - 6 - 52,94} = 0,372.

[TpnBegeHHOE CONPOTUBNEHNE TENNoNepeaadye BoluncnsaT no opmyne (4.12):

Tabnuuya b.1— Onpepenenne koapdpuuneHTa k;

R, =0,372-5,16 = 1,92 m? - °C/Br.

Cxema Tennonpoesoa-

KoadhcprumeHT k. npu a /o (CM. pucyHok b.1)

HOMO BKIMHOYMEHUA NO A fA
PUCYHKY b.1 0,1 0,2 0,4 0,6 0,8 1 1,5 2
| 2 1,02 1,01 1.01 1,01 : 1 1 :
5 116 1,11 1.07 1,05 1,04 1,03 1,02 1,01
10 1,33 1,25 1.15 1.1 1,08 1,06 1,04 1,03
30 163 147 1,27 118 1,14 1,11 1,07 1,05
] 10—40 | 2,65 2.2 1,77 1.6 1,55 _ _ _
I 0,25 2 1,02 1,01 1.01 1,01 1,01 1,01 1,01 1
Hpw ¢/ 5 1,12 1,08 1.05 1,04 1,03 1,03 1,02 1,01
10 118 113 1.07 1,05 1,04 1,04 1,03 1,02
30 1.21 116 1.1 1,07 1,05 1,04 1,03 1,02
0,5 2 1,05 1,04 1.03 1,02 1,01 1,02 1,01 1,01
5 1.28 1,21 113 1,09 1,07 1,06 1,04 1,03
10 142 1,34 1,22 114 1,11 1,09 1,07 1,05
30 1,62 149 1.3 119 1,14 1,12 1,09 1,06
0,75 2 1,06 1,04 1.03 1,02 1,02 1,01 1,01 1,01
5 1.25 1.2 1.14 1.1 1,08 1,07 1,05 1,03
10 153 142 1,25 116 1,12 1,11 1,08 1,05
30 1,85 165 1,38 1.24 1,18 115 1,11 1,08
W, 0,25 2 1,03 1,02 1.02 1,01 1,01 1,01 1 1
Hpw ¢/ 5 1,12 110 1,07 1,05 1,04 1,03 1,02 1,01
10 1.2 116 1.1 1,07 1,06 1,05 1,03 1,02
30 1.28 1.22 1.14 1,09 1,07 1,06 1,04 1,03
0,5 2 1,07 1,05 1.04 1,03 1,02 1,02 1,01 1,01
5 1,32 1,25 117 113 1.1 1,08 1,06 1,04
10 1,54 142 1,27 119 1,14 112 1,09 1,06
30 1.79 161 1,38 1.26 1,19 116 1,12 1,08
0,75 2 1,07 1,05 1.04 1,03 1,02 1,02 1,01 1,01
5 1,36 1.28 1.18 114 1,11 1,09 1,07 1,05
10 1,64 1,51 1,33 123 1,18 115 1,11 1,08
30 2.05 1,82 15 1,33 1,25 1.21 116 1,11

[TpunmeyvaHune— Obo3HAYEHNA NPUHATBI NO PUCYHKY b.1.
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Tabnwuua b.2— Onpegenenne KoadhpuumeHTa ¢

Cxema TennonpoBo/- 3HavyeHus kosdpdpuumnenTa ¢ npu ar, ok (CM. pucyHok b.1)
HOIo BKINKOHEHUA MO
puCyHKy b.1 0,25 0,5 1 2 5 10 20 50 150
| 0,024 0,041 0,066 0,093 0,121 0,137 0,147 0,155 0,19
116 — — — 0,09 0,231 0,43 0,665 1,254 2,491
1] 0,25 0,016 0,02 0,023 0,026 0,028 0,029 0,03 0,03 0,031
Hpn c/o 0,5 0,036 0,054 0,072 0,083 0,096 0,102 0,107 0,109 0,11
0,75 0,044 0,066 0,095 0,122 0,146 0,161 0,168 0,178 0,194
AV 0,25 0,015 0,02 0,024 0,026 0,029 0,031 0,033 0,039 0,048
Hpun ¢/ 0,5 0,037 0,056 0,076 0,09 0,103 0,12 0,128 0,136 0,15
0,75 0,041 0,067 0,01 0,13 0,16 0,176 0,188 0,205 0,22
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Pac4eT KoathpULUMEHTOB TeNNOTEXHUYECKOU OQHOPOOAHOCTU Y U NPUBEAEHHOIO CONPOTUBIIEHUA
Tennonepeaayde R, Ha npumepe TPeXCNONHbLIX Xene306eTOHHbLIX NaHenen ¢ 3 PeKTUBHbLIM

yTennurenem Ha rmOKuUx ¢cBA3AX ¢ UCNofib3oBaHUeM cpopmynbl (4.18)

OnpeaensioT NPUBEAEHHOE CONPOTUBNEHME Tennonepeaade Ry 0AHOMOOYNBHON TPEXCNONHON Xene306eTOHHOM

NaHenun Ha TMBKMX CBA3SIX C OKOHHbBIM NPOEMOM KPYNMHOMNAHENbHOTO Xunnoro goma cepum ll1-133.

B.1 UcxogHble AaHHbIE

[Tanenb TonwmHon 300 MM COAEPKUT HAPYXKHBIN N BHYTPEHHUN XKene30beTOHHbIE CINon, KOTOPble COEANHEHBI MEX-
ay cobomn ABYMSA NogBecKamm (B NPOCTEHKAX ), NOAKOCOM, PACNONOXEHHBIM B HUXKHEWN 30HE NOAOKOHHOIO y4acTKa, U pacnop-
kKamn: 10 — y ropn3oHTanbHbIX CTBIKOB U 2 — B 30HE OKOHHOI0 OTKOCa (CM. pUcyHoK B.1).

PacyeTHble napaMeTpbl naHenu npueBeaexsl B Tabnuue B. 1.

B 30He NMnoABECOK U NEeTEllb BHyTDEHHMﬁ BEeTOHHbIN CNOW NUMEET VTONWEHUA, 3aMeHAKWNE HalTb CINOH YTEIJINTETA.

Tabnwuua B.1

TonwmuHa ¢nos, Mm
, Kr/m3 Ags _
Mlatepuan cnos Po Br/(m- °C) Boanu ot BBeii:emnnoei- [opu3oHTaneb- | Beptukanb-
BKJTHOMEHUI . HbIU CTbIK HbIW CThIK

HapyXHbIN Xene3obeTOHHbIW Crou 2500 2,04 65 65 65 65
Tennon3onauMoOHHbIN CIOU — MEHO- 40 0,042 135 60 — —
NONMUCTUPOTT

MunHepanoBaTHble BKNaabiLWw 150 0,047 — — 135 60
BHYTpPEHHUN Xene3006eTOHHbIW CIou 2500 2,04 100 175 100 175
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800

1 — pacnopku; 2 — neTns; 3 — nogseckn; 4 — HeToHHbIe yTonweHus (8 = 75 MM BHYTPeHHero xene3obeToHHOro cnos); 5 — nogkoc
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PucyHok B.1 — CxeMbl TeNNONPOBOAHLIX BKNIOYEHUN B OrpaXaarLlmnX KOHCTPYKLUAX
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B.2 Nopapgok pacyeTa

KOHCTpYKUMA OrpaxgeHnsi COQEPXUT creayrowme TennonpoBogHbIe BKITIOYEHUSA: TOPU30OHTalNbHbIE N BEPTUKATb-
Hbl€ CTbIKW, OKOHHbIE OTKOCHI, YTOSNWEHUSA BHYTPEHHETO Xene30beTOHHOro crnosi n rmbkmne cBA3mn (NOABECKU, MOAKOC, pac-
NOPKN ).

Ona onpeaeneHns KOaOUUUEHTa BNUAHUSA OTAENbHbIX TENNONPOBOAHbLIX BKITIOYEHUN NPeaBapuUTENbHO paccyu-
TbiBaOT NO hopmyne (4.14) Tepmnyeckne ConpoTUBNEHUNA OTAENBbHbBIX YHACTKOB MaHENN:

- B 30HE YTOJWEHNSI BHYTPEHHETO Xene30beTOHHOIo Cros

R, =0,175/2,04 + 0,06/0,042 + 0,065/2,04 = 1,546 M2 - °C/BT;

- MO TOPU3OHTAIIBHOMY CTbIKY

RY, = 0,1/2,04 + 0,135/0,047 + 0,085/2,04 = 2,95 2 - °C/BT;

- MO BEPTUKAIIbHOMY CTbIKY

RY,, = 0,175/2,04 + 0,06/0,047 + 0,065/2,04 = 1,394 m2. °C/BT;

- TEPMUYECKOE COMPOTUBIIEHNE NaHeN1 BAANM OT TENNOMNPOBOAHbIX BKITIOUYEHWUN
R:%" =0,1/2,04 + 0,135/0,042 + 0,065/2,04 = 3,295 m?2 - °C/BT;
- YCIOBHOE COMPOTUBIEHWUE TENnonepeaaye BAANM ot TENNONPOBOAHbIX BKITIOUEHUIA:

RSO =1/8,7 + 3,295 + 1/23 = 3,453 m% . °C/BT.

Tak Kak naHenb UMeeT BEPTUKAIIbHYIKD OCb CUMMETPUN, TO OornpeaerniedHune nocrneiyrwmnx seJindyuH npoBOdAT AJ1A
NMNOJIOBWHDbI MNaHETN.

BelyncnsawT Mnowaib NoJNTOBUHbI NMaHEeIn bes ydqeTa rnpoemMa OKHa.
A, =05(28-27—148-1,51)=2,66Mm2.

TonwwuHa nanenm 6, = 0,3 M.
BbluncnsaoT nnowaab 30H BNUSIHWS A; U KOSMMULKNEHT f; AN KaXaoro TennonpoBoAHOro BKITIOYEeHWS NaHernu:
- ONSA rOpU30OHTarnbHOMO CThIKA:

R?n /R =2,95/3,295 = 0,895.

[To Tabnuue B.2f; = 0,1. lnowaab 30HbI BNINAHWUSA BbIMMCIAIOT No popmyne (4.19):
A;=0,3-2-1,25=0,75m?;

- ANsi BepTUKanbHoro cteika R /Ri™ = 1,394/3,295 = 0,423,

[To Tabnuue b.2 f;= 0,375. [nowaap 30HbI BNUSHWA BbIUXCIAT No opmyne (4.19):
A=03-28=0,84 MZ;

- OJ181 OKOHHbIX OTKOCOB Mpu 0 (NOSTOBMHA TOJIWMWHbLI OKOHHOW KOpobkun) = 0,065 m u o), (paccTtosiHne OT cepeunHbl
TONLWHBI OKOHHOW KOPODKM A0 BHYTPEeHHEeN noBepxHoctu naHenu) = 0,18 m, no tabnuue B.2 f; = 0,374. lnowaab 30HbI
BITMSAHUS MNONOBUHBLI OKOHHOIO NPOEMa C YY4ETOM YITOBbIX y4aCTKOB BblUMCAT No dhopmyne (4.20):

A =0,5[2-0,3 (1,53 + 1,56) + 3,14 - 0,3°] = 1,069 m?;

- ANsi BETOHHbLIX YTOMNWEHUA BHYTPEHHErO Xerne3obeTOHHOro Crnosi B 30He NMOABECKU M NETNN Mpw Ry/R

= 1,546/3,295 = 0,469 no tabnuue B.2 f;= 0,78. CymmapHyto nnowaab 30Hbl BIUAHUSA YTOMNWEHUN NOABECKM U NETNN
BblYMCNAKT Mo opmyne (4.21):

con _
K

A=06+2-03)(0,47+0,1)+(02+0,3+0,1)(0,42+ 0,3 +0,075)= 1,161 M2
19
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- ANsi NOABECKU (AnamMeTp cTepxHsa 8 mm) no Tabnuue B.2f; = 0,16, nnowaab 30HbI BNIUAHUA BbIYUCASIOT NO POPMY-
ne (4.21):
A = (0,13 +0,3 + 0,14)(0,4 + 2-0,3) = 0,57 m?;

- ANsi nogkoca (anameTp cTepxHs 8 mm) no Tabnuue B.2 f; = 0,16, nnowanb 30HbI BNUSIHWSA BbIYUCIAIOT NO (POPMY-
ne (4.21):

A;=(0,13 +0,3)(0,22 + 0,3 + 0,09) = 0,227 MZ;
- ANsi pacnopok (anameTp cTepxHs 4 mm) no Tadnuue B.2 f;, = 0,05.

[1py onpegeneHnmn cymmapHoOU NnoLw,aamn 30Hbl BIUAHUA NATYU PacnopoK CneayeT yunTbiBaTh, YTO LWMPUHA 30HbI BITU-
SIHWS1 CO CTOPOHbI CThIKa OrpaHnyeHa kpaem naHenu u pasHa 0,09 m. o opmyne (4.22) onpeaensioT 3HaueHne A;

A;=5(0,3+0,3)(0,3 +0,09)=1,17 M2,
PaccuntbiBatoT rno dopmyne (4.18):

r=1/{1 + [2/(3,453 - 2,66)] x
«(0,84-0,375 + 0,75-0,1 + 1,069 -0,374 + 1,161-0,78 + 0,57 - 0,16 + 0,227 - 0,16 + 1,17 - 0,05)} = 0,71.

[pvBEeaeHHOe CONPOTUBIEHUE TeNnnonepeaaye naHenu R, BbIYUCHSAIOT no dpopmyne (4.12):

R =0,71-3,453 = 2,45 m2 - °C/BT.

Tabnwuya B.2— OnpegeneHne koapdpuumneHTa BNUAHUA f; CTbIKOB U OKOHHbIX OTKOCOB

Bua tennonpoBoaHOro KoatbpuLMEHT BRusiHUS f
BKITHOYEHUS
C npUMbIKAHUEM BHYTPEHHUX OrparKaeHUI
CTbIKU Mpw Rﬁfv) IR be3 NPUMBIKAHNS BHYT- ¢ pebpamu TONLLMHON, MM
PEHHUX OrpakaeHuu
be3 pebep
10 20

1 n bonee 0 0,03 0,07 0,12
0,9 0,005 0,1 0,14 0,17
0,8 0,01 0,13 0,17 0,19
0,7 0,02 0,2 0,24 0,26
0,6 0,03 0,27 0,31 0,34
0,5 0,04 0,33 0,38 0,41
0,4 0,05 0,39 0,45 0,48
0,3 0,06 0,45 0,52 0,55

OKOHHbIE OTKOCH! C peopamm TonwuHon, Mm
L IRy - bes pebep
[pu 8/38,:
PH O 10 20

0,2 0,45 0,58 0.67
0,3 0,41 0,54 0,62
0,4 0,35 0,47 0,55
0,5 0,29 0.41 0.48
0,6 0,23 0,34 0,41
0,7 0,17 0,28 0,35
0,8 0,11 0,21 0,28
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Tabnwuua B.2.1— Onpeaenenne koschdunumneHTa BNUAHUA f; yTONWEHNN BHYTPEHHETO Xene30b6eTOHHOro ¢rnos u rmb-
KUX CBH3EU

Bua tennonpoBoaHOro BKNHOYEHUSA KoappuumneHT BnusiHus 1,

YTonuweHne BHYTPEHHErO xene3obeToHHOro crosi npu Ry, /Ry ™"

0.9 0.02
0,8 0,12
0.7 0.28
0.6 0,51
0.5 0,78
[ MBKne cBA3M AnameTpom, MM

4 0.05
6 0,1

8 0.16
10 0,21
12 0.25
14 0.33
16 0.43
18 0.54
20 0.67

[TpumeyaHwms:
1 B Hactoswmx tabnuuax npuseneHs saHavenna Rg%", R%V) R, — Tepmu4eckue ConpoTuBreHus, M2 - °C/BT, naHe-

I BHE TENNONPOBOAHOINO BKITOYEHUSA, TOPU3OHTANBbHOIO (BEP TUKANBHOIO) CThIKA, YTONWEHUSA BHYTPEHHETO Xene30beToH-
HOrO Crnosi COOTBETCTBEHHO, onpeaensiemble no copmyne (4.14); & n §,— paccTosHusA, M, OT NPOOOSNIbHON OCK

(cepeanHbl TONWWHBLI) OKOHHOW KOPODKN 40 €€ Kpas U BHYTPEHHEN NOBEPXHOCTU NAHENW.
2 [1pomMexyTouvHble 3HAYEHNSA cnegyeT onpeaensaTb UHTEPNONsAUnEN.
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budnuorpadua

1] CHwull 23-02—2003 Tennosas sawmra 3gaHun
2] CI123-101—2004 [lpoekTnpoBaHue TEMMOBOW 3aUTbl 30aHUN
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YAK 624.01.001.4:006.354 OKC 91.080 K39

KniouyeBble cnoBa: TennoBas 3alTa 3gaHuin, CTpouTenbHada TennoTexXHUKa, orpaXaarowas KOHCTPYKLUMSA, CO-
NPOTUBNEHUE Tennonepeaave, KoOaPPULUNEHT Tennonepeagayvn, npuBegeHHoe CoNpoTUBNEHWE Tennonepeaa-
ye, KOS PUUMEHT TENNOTEXHNYECKOU OQHOPOOHOCTI
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